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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Semiconductor Devices and Integrated Circuits Sectional Committee had been approved by the 
Electronics and Telecommunication Division Council. 

This standard is one of a series of standards on integrated circuits, measuring methods of digital 
integrated circuits covering static characteristics. Other sections of this part are: 

Section I General 

Section 3 Dynamic Measurements 

This standard is based on lEC Pub 748-2 'Semiconductor devices, integrated circuits: Part 2 Digital 
integrated circuits^ issued by the International Electrotechnical Commission ( lEC ). 

In reporting the results of test or analysis made in accordance with this standard, if the final value, 
obseiWd 0? calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for 
rounding off numerical values ( revised )\ 
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1 SCOPE 

This standard 
measuring 



( Part 3/Sec 2 ) covers the 
methods for static characteristics of 
ntegrated chxuits. 



dighal 

2 REFERENCES 

The following Indian Standards Hsted below are 
necessary adjuncts to this standard: 



IS No. 

1885 
( Part 7/Sec 5 ) 



Title 

Elcctrotechnical voca- 
1971 bulary: Part 7 Semi- 
conductor devices, 
Section 5 Integrated 
circuits and micro- 
electronics 



3715 (Pan I ) •: 1971 



Letter symbols for 
semiconductor devices: 
Part 1 General aspects 
{first revision ) 

12970 (Part 1 ) : 1990 Semiconductor devices— 

integrated circuits: 

Part 1 General 

3 TERMINOLOGY 

For the purpose of this standard ( Part 3/ 
Sec 2 ), the terms and definitions given in 



IS 1885 ( Part 7/Sec 5 ) : 1971, and provisions 
of 3 of IS 12970 ( Part 1 ) shall be applicable. 

4 LETTER SYMBOLS 

For the purpose of this standard, the letter 
symbols given in IS 3715 ( Part 1 ) : 1971 shall 
be applicable. 

5 HIGH-LEVEL AND LOW-LEVEL OUTPUT 
VOLTAGES ( Foil AND Voi. ) 

a) Purpose — To measure the high-level and 
low-level output voltages under specified 
conditions. 

b) Circuit diagram ( see Fig. I ) 

c) Circuit description and requirements — The 
measurement equipment should provide, 
where required, the specified output con- 
ditions. Where appropriate, the pulse 
generator should provide a sufficient 
number of independent pulse sequences to 
enable the output condition of the 
circuit being measured to be set up 
according to the function table. The cur- 
rent generator should be capable of acting 
as either a source or sink of current. 



POWER SUPPLY 



INPUT UNDER TCST 



() 




OUTPUT BEING MEASURED 



■e-^ 



1^0 



e 



REFFfteNa 

(j — Voltage source and pulse generator. 

Fig. 1 Circuit for Mj^asurfment of High-Level and Low- Level Output Voltages 
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d) Measurement procedure — The integrated 
circuit is connected as specified to the 
measurement circuit of Fig. I, the supply 
and input voltages are set to their speci- 
fied values and the appropriate conditions 
are applied to the output terminals. The 
temperature is set to the specified value 
and checked immediately before and after 
the measurement. The input conditions 
and, where appropriate, the input pulse 
sequences necessary to set up the specified 
static output level arc applied. The out- 
put voltage Vq is measured. 

NOTE — Provided that the worst-case combina- 
tions of input voltages are used, this measure- 
ment can simultaneously verify that the circuit 
under test meets both the specified input and 
the associated output voltage limits. 



For example: 




Function 


Applied Conditions Measurement 

Input Under Other ( Output Being 
Test Input(s) Measured) 


NAND 


Kn.A Vvnn 


Vo\u\ 




^IHB ^'iHH 


Kola 


AND 


KniB KlHB 


\\)\ni 




Kji.A Kin A 


Kola 



e) Specified conditions 

1. Ambient or reference-point tempera- 
ture, 

2. Setting-up procedure ( where appro- 
priate ) and sequence of measurement, 

3. Value(s) of the supply voltage(s), 

4. Input voltage(s) 

5. Output current(s)j and 

6. Direction(s) of current(s). 

6 HIGH-LEVEL AND LOW-LEVEL LNPUT 
CURRENT ( /ill AND In. ) 

a) Purpose — To measure the high-level and 
low-level input currents under specified 
conditions. 



b) Circuit Diagram ( see Fig. 2 ) 

c) Circuit Description and Requirements- 
Where appropriate, the pulse generator G 
should provide a sufficient number or 
independent pulse sequences to enable the 
specified internal logic state to be set up. 
The measurement equipment should pro- 
vide, where required, the specified output 
conditions. 

d) Measurement Procedure - - The integrated 
circuit is connected as specified to the 
measurement circuit ( see Fig. 2 ), the 
supply and input voltages are set to their 
specified values and the appropriate 
conditions are applied to the output ter- 
minals. The temperature is set to the 
specified value and checked immediately 
before and after the measurement. Where 
appropriate, the input pulses necessary 
to set up the specified logic state are 
applied. The resulting current h is measu- 
red : 

NOTE — Usually, each input is nicrtsurcd 
separately. 

e) Specified Conditions 

1. Ambient or reference-point tempera- 
ture, 

2. Setting-up procedure ( where approp- 
riate ) and the sequence of measurc- 
mentSj 

3 Value(s) of the supply voltage(s), 

4. Input voltage(s), and 

5. Output conditions, where approp, iitic. 

7 SHORT CIRCUIT OUTPUT CURRENT 

(/os) 

a) Purpose — To measure the shon-cireuit 
output current under specified conditions. 

b) Circuit Diagram ( see Fie. 3 ) 



POWER SUPPLY 



INPUT BEING MEASURED 



o 



CIRCUIT BEING 
MEASUftED 



OUTPUT (SJ 



OUT PUT 
NETWORK 



CTKER INPUTS 



^?fe 



REFERENCE 



O -— \\-)Iiage source and [Titlse generator. 

Fig. 2 Circuit for Mbasurfmpnt of HiGH-Lhvpi. and Lovv-Lrvj l Input C^'hrknts 



IS 12970 ( Part S/See 2 > : 1992 



POWER SUPPLY 



G .-_ 



CIRCUIT BEING 
MEASURED 



OUTPUT BEING 
MEASURED 



/os 




Fig. 



REFERENCE 



G = Voltage source and pulse generator. 
3 Circuit for Measurement of Short-Circuit Output Current 



c) 



<i) 



e) 



Circuit Description and Requirements -- 
Where appropriate, the pulse generator 
should provide a sufficient number of 
independent pulse sequences to enable the 
output condition of the circuit under test 
to be set up according to the function 
table. The measurement equipment should 
be capable of implementing a short-circuit 
between the output terminal and a speci- 
fied reference point ( for a specified 
duration, if appropriate ) and of measuring 
the short-circuit current without influenc- 
ing significantly the short-circuit itself. 

Precautions to be Observed — The maxi- 
mum rated power dissipation should not 
be exceeded. 



Measurement Procedure - The integrated 
circuit is connected as specified to the 
measurement circuit ( see Fig. 3 ). The 
supply and input voltages are set to their 
specified values. The temperature is set 
to the specified value and checked imme- 
diately before and after the mesurement. 
Where appropriate, the input pulse 
sequences necessary to set up the speci- 
fied static output level are applied. 

The output terminal under test is connec- 
ted to the specified reference point and 
the short-circuit the current /os is measu- 
red. Before application of the short-circuit, 
the output voltage is forced ( for example, 
by means of the relevant input level 
combination ) to a level as far as possible 
from the reference levcK 

f) Specified Couditions 

!. Ambient or reference-point tempera- 
ture, 

2. Settmg-up procedure ( where approp- 
riate ), 

3. Value(s) of the supply vollai>e(s)j 



I. Input voltage(s), 

5. Short-circuit duration, if appropriate, 

6. Conditions at other terminals, and 

7. Reference point (for the short-circuit). 

8 POWER SUPPLY CURRENT UNDER 
STATIC CONDITIONS 

a) Purpose — To measure the power J^upply 
current under specified static conditions. 

b) Circuit Diagram ( see Fjg, 4 ) 

c) Circuit Description and Requirements ~ - 
Where appropriate, the pulse generator 
should provide a sufficient number of 
independent pulse sequences to enable the 
output condiiion(s) of the circuit under 
test to be set up according to the function 
table. 

d) Measurement Procedure — ^ The integrated 
circuit is connected as specified tollie 
measurement circuit ( see Fig. 4 ), tiic 
supply and input voltage are set to their 
specified values. The temperature is set to 
the specified value and checked immedi- 
ately before and after the measurement. 
Where appropriate, the input pulse 
sequences necessary to set up the requivcLl 
static output level are applied. 

The relevant power supply current is jnca- 
surcd. 

c) Specified Conditions 

1. Ambient or reference-point tcnipoKi- 
ture. 

2. Sctling-up procedure ( where approp- 
riate ) and sequence oi^ measuren'senl, 

-^. Value(s) of the supply voltage(s), 
4. Inputs \oJtage(s), and 
?. Output network(s). 
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G = Voltage source and pulse generator. 

FiG. 4 Circuit for Measurement of Power Supply Current Under Static Conditions 



9 ( INPUT ) THRESHOLD VOLTAGES AND 
HYSTERESIS VOLTAGE 

a) Purpose —- To measure the ( input ) 
threshold voltages and to determine the 
hysteresis voltage of a combinatoriallogic 
circuit by a measuring method such that 
the result is independent of the dynamic 
characteristics of the circuit being mea- 
sured. 

b) Circuit Description and Requirements — 
The measuring circuit is shown in Fig. 5. 

The equipment shall be capable of measur- 
ing the output voltage Vo as a function of 
the input voltage Vl- The measuring 
equipment should provide a triangular 
input signal whose waveform is either a 
ramp or a scries of steps; the equipment 
should also provide the input and output 
networks and the supply voltage(s); it 
shall keep the circuit being measured at 
the specified temperature (Tamt, or Tease )» 

c) Measurenient Procedure - The circuit 
being measured is set to the specified 
temperature ( Tami, or Toaee ). The input 



and output terminals are connected us 
specified and the supply voltage(s) is (are) 
applied. The signal generator is adjusted 
and connected. The output signal Vo of 
the circuit being measured is applied to 
the measurement equipment, for instance 
to the y-input of an oscilloscope. The 
triangular input signal Ki of the circuit 
being measured is applied to the measure- 
ment equipment, in the above case to the 
Z-input' df the oscilloscope. Thfe input 
voltage is measured or read as F^t + 
(or FiTP ) when the output voltage Ko 
just switches to the opposite level or as 
Krp „ ( or FiTN ) when the output voltage 
Vo switches, to the original level; these 
two values are the ( input ) threshold 
voltages. 

The result is the transition characteris- 
tics shown in Fig. 6. The hysteresis 
voltage Fbys results from: 

Vhyn^ Fra+^-^iT^ or : K^jp - V,,y^ 

NOTE — Fig. 7 and Fig. 8 represent the transi- 
tion characteristics for iwo different input 
waveforms, either of which may used for this 
method. 
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VOLTAGE MEASURING DEVICE; 



FlU. 5 CiRf'JUT FOR MEASURtMENT OF ( InPUT ) THRESHOLD VOLTAGES AND HYSTERESIS VoLTAGi-. 
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d) Specified Conditions 

1. Temperature ( Tamb or Tease ); 

2. Supply voltage(s); 

3. Characteristics of the input signal; 

4. /'amp voltage linearity, rise time ( /r ), 
fall time ( tt ), signal amplitude; 

5. Stepped voltage: voltage difference in 



each step ( A^ ), hold lime for each 
step ( /\t ), signal amplitude; 

/r, tt and r\t of the input signal should 
be much greater than the propagation 
time t^y of the circuit being measured. 

6. Input and output networks ( includ- 
ing stray capacitance ), and 

7. Conditions at other terminals. 
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Fig. 6 Transition Diaguam 
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Fig. 7 Transition Chakactbristic Laboratory Measurement 
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NOTF — The precision of the nicasLiremeni is a fLMicfion oi ihc jiiipJitiRlc vi' the sicps, whiLh riHi^i h.- i..;kcn 
into -lecOLint. 

Fig. 8 Transition Characteristic Undtr Automatic Measurj^mj^nt 
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